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(2) ^2 002-2501 3 (P2 0 0 2-27A) 



ztvh(rmmm^zmfimmi>wmimm^^ 
hzh mmtthmm i m.m% v y^m^n. 
{mm ] mmmw&mt^. mLmmmh . 

0. mmmmmm<om.%^-y(yhmn±mL 

<m^izmi. m^wmm\'-'^)\^nm^t-^y 
h*^'^«±t' ax-hiz t ^wwLb t^mm 1 ie«t<o 
h y^^ii^m-^mmm^"/ h . • 

tij LT v^i.^ t ^^^lafc-rsm^JS 1 ie«wfi^ b y* 

±.mAm.mtm!s.mmmi:^t^Mt^A b sate 
i>ii*3i 1 lEiScoiK^ h y^^ji'i^'^mms.^ •■/ f . 

zix(>mmmmizmttitzmmt. ±mAm. 

mmm.mcr>mizmmixm(:>titztmmnM 



b. zti^comizm^^mwi-^-icicnmmttr^i-h 
zti^mbthmMhy^^)i-m<^mmm^-y h. 

mp. i-mmmmMtr-f^Lxmrn^mmiz 
ffiM h y^^fi^^-^mmm^'/ h . 

:}'^^j:< bi^Zii^mmULki-^ti^^i^k^j:*) . ^<r> 

m-m.^-3.5mX'hhzb'kmwit-thni^9w& 

mM, h y A-)vm^mmm^ -v k . 

ztih^m.mmzmtiJm'rhmmmffm^ 
y h immm-^^^iRm.m-^mb ir* 
•thzb ^mib-tmiitmmmm^hy^-m-^ 

[i**3ai 3] Him.mmmim!S.thm&co^m.^ 

t ( ± ^ ix f> <7)^^ A> f> I, ^ t ^ i: -r S it*« 1 

zni^mmmmttim-thmmtmms^^t 

m. h y^^ium^mmm^ h , 
mm 1 6 1 ±Mi±.Tmm<>zmttitzmii^A b sat 

mmi 7 ] ±tmm.mbmmcr,--nb(ommtti 
tziMi^A^mmbmrnmrnmi^hmij^ABsm 

ItZmOil. yy-yi^Xif^ Vb^j:-oX\>^hZbi'mib 

tmm 9 iEi8<7)jsm b y^-Mi^mmm^ y y , 
mm 1 8 ] mb , mm±m^^tifzT^m.m 
b, m^^i-izm^^tifcRmmmb . m.mi 
mm^ixm&^tifzm^^mmb. im^m. 
UMiizmmixmisi^tifzm^hy^^mmab, tm 
mhy^^jmmizmmixm^^tifzmmm 
b . m^mmizmixmm^tLfzimmwa 
b. mmmmmizmtxm^^tifzmmm 
b. m&mumm±izj&^$tLfz±^'mbi:^'rhz 
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(3) ^2 002-2501 3 (P2002-2"A) 



im-tm2 1 ] ±tmmmm^:m^-t6m^<mm^ 

mm h y^^M^-^nrnm^^ -y v . 

hztim^t^hmmi smm<m.%vy^^)v^-^ 

y v^mmfm-^^^hmm.^^mtii^ih.ti: 

0- m.<^m^wtm(^m%'t-^yvti<m'RkML 
<i:otffl«t. mm!m.mh-^)^m^^~y<'y 

VM, C t ^#<ai: tSUS^ 1 SiaiK^K^ h 

tmixm^^titzm^m&mb. mmmm^m 



izm^^ ixmis.^iifzmt h y^^mmn t , mm y 
y^^m^m\,zm&Lxmmixtzum!mmt. m 
Qmm^m±izm&^tirz±.^mmb ^wti. i t ^ 

'^mt-tim^hy^^iui^'^mmm^-y 

zti(>(rmmmmzmttum-mmmm<omss. 

i-lZbimLb-thm^^28s5M<Dm^Yy^)i^m 

-^mmm^-yv, 

mi}^ 3A-;Ph. a/Ol^hb^ii-^-^bi-h-^^. 3 
*fv:(i^af>c^^^*>^>'5rl.Ct^!Nfmi:-ri.fl*«2 

[i«*3i3 1 ] ±mm^mmm*^mL(o^mmb. 
z iti^<mm&m ^zm tmmt s imm^mcomM.'e: 

izb i:mmbi-in^2 8is.m<nm3s,Y y^)um^ 

mmm^yY. 

rmm3 2 ] ±Mmmm.mti^mcommMb . 

h *«ii«±t' o-cft hzb imkb -th Bim 

cmrn.vy^^ivm-^m'^'yY. 

m\i^Lx\^hzbmwbtmw^2stmms^v 

y^iv^^m.mm^-y y. 

mimsA ] m.b . mmLi.i<zm^^tifzTmM 

b , mTU^i±.\,zB^^ixtzW. 1 c7)R^©tt®i: . IS 

Kmmi&nzm&Lxi^^^ixfzw^mmmb. mm 

^mmm^zmmLxmfSi.^titztm v y^^mm 
b. mmYy^mmf.zmiLxm^^ixtz^^^ 
mm b.m ^wm^zm: Lxm.^ ixtzmm. 
mmm t , mmimnm^zw^ Lx^m titzwm 
mm t . mimmmui.zm^^fitz±.mMb s-w-r 
hms^ Y y^^)v^^m.mm.'^-y Y<r)±ims.unmtiK 
mimsmmb . mmm^zmtm^-ttrnm. 
^mcrm%^-y^ y Y iwmm'&m^^'^h^^mst^ 
^«ts mm!m<r>---^bmhm-(r)mmmb 
%:tthzbi:mib^hm%Yy^^)v^^mmm.^'f 

Y. 

( 11*^3 5] }:immmmti^2r>amm.'mb. m 
^m.mizmtimm-thMS3m^<r)mff.=t-^ y y 

mmmmmtn<7)ji^mmA^mmm<7)m^b^i 
^^i)-$)^\.mm^zbmmbi-msm4tm(^m 
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(4) ^2 002-25013 (P20 0 2-2-tA) 



(il«Ja3 8] ±ifilg-C0R^l[ttS*5PtMn^^. NiMn 
PdMn-^, PdPtMn^. CrMnPt-&^*><^^rl)P*> 

hzt mmttm^m 3 4 sm(m% v y^^iv^^ 

•9- mm.<nm&wmm(m%'t-^yvifmmiML 
<i:vucffiSL, mmw&.mv—?ivmM,^-y^y 

m%vy^!vm^mmm^-jY. 
y^^)v^^nmm^'/Y. 

fz±M.^m!m.mtmmmm^^-tmifih b s® 

nMmmLxmfSi.^ixtzw.-<r>wjmmt. mm- 
(nKmmmm^ixB^^titcm^mLmt . m 



m&mmsimi,zmitxB^^iritzmi v y^^)mm.m 
t. mmvyA^mm<,zw&Lx^^^titz^^^ 

^r-ri-iim h y^-)v^^mwm.^ -v vco^mmmmm 
•rimmA s^mcomi.vy^fi'nt^mmm^'y h 

[i«$3i4 8] ±iam-<7)R^{Ktt«A^tMn-^^, NiMn 
PdMn-^^, PdPtMn-&^, CrMnPt-^^*><c>=Sr«)ep7!)> 

^, FeMn-^^, RhRuMn-^^, RhMn-^^, CrMnPt-^^*>(^) 

-yiyh^mamM^^-t&Rmm^nbi^h^j: 

•5 , mmcr)m^m.mo:>m^^-^ y h ^mm±m i 
<5vHcffl5st. mmm&mh~9)\^<nm%'i:-j(y 
h*<^®±t' vrchhzbi:'mbi-i,nt:m4 5ia« 
coffim F y ^-/un^-^nmm^ -y h , 

imm5 2]±Mmmnbmmcr>-ubcr>mizmtti 
fz±ii&mmmbm.mmi:^ti>mi}^ABsm 

izmtai. yyy!'Xif^ }ib^j:-}X\>^hZbimLb 

tm^m4 5iBMc7)S^Fy^>;i.tg^aia^y h, 

ss^^iii^i. mhy:^mmn, mmm<o 

m.^\^-(:>mmnz^^^J:^^^mm. nmimvMA 

±r^x'mttLtzmmm^-thmi. m-'<7)Mm 
mmnTT^mixm-ti z b ^mstbt^m^h y^ 
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(000 1] 

% h y ^T^/l-S^^miCSoX ffim«St(MR. magneto-res 
[0002] 

V\ H^fflcO-fe^-y-tCli. E;^IS^ffi6i;{GMR. giant iia 
gneto-resi stive )$iimS-fflV^7t;^ t^N'/PT'SlK^ 

mmthfzibiZ. at^hy^^yPS-^JSMfitJidMR. tunn 
eling iiBgneto-resistive)J!ftlltCS-?<®^SlJl-feyi^ 

[ 0 0 0 3 ] h y^^ium-^^mi. 2tk(o^mm 

[ 0 0 0 4 ] ®^ h y^^i\^m-^mmiimm±.(r>T^nM 

[0005] «a§vh y^^i^fif^SJB^mts^i^ 

mmm. ^^mtmm^zwsm.'mi^L. Rmm 
'imi}'h(o^im-^ju Txm.^i-zX':>x. mw.<7)m& 

m±^tixi6'o. m^m.iimbxi£tii. ttz. ^2 
crmm.miiit'^mtm$Mz^m.mi^^-f. -e 

tmcomm-^ y y-iixr-Krv yy^muum 

[0006] mkmt LX , #M¥10-162327t^^$ 

[ 0 0 0 7 ] a 6 L/ijam h y^-zi^ig-^wsM rs 
^'s-y K(i. -vrJiG 1 mm^izm^Ltzr^nm 
102 , ^ ••/ ri G 2 wT<o±gpi:ffiio4 fc <7)mzmn 
^ixxm&^tifzm%hy^^j\^m-^mMim)^^t 



m^vy^-iv^^mwm\t. ii^««3io, m^v 
y^^mm'si'). si?siKtta33o. 2Siufft-a«36o^ 

[0008] -Tumm\o2\,zmLxm^t^tihm%m.mi 

lOJi, TISItfiil02±tci^-b'l312S:%L. -eeOi^-K 

m±.^tix\^h<r>Tm^m!&.mvitmtih , z 
(7)ia€?SffiaEttS3i9oiS^^-^ y hiixr-'^r u y 

J{31l3c-t«. J: a i<zmi- htih . 
[00091 e*3§iB81tJ1330S:*-lKK 

xT'^T'j yy^it^ionxm^ V y^^)v^'^nm<m 
mf.zmwmm'^'kmt. umm/mmtff^mk 
mwig^tc J; @ 43$isttii£OBaEs^t-^ y h mm 

ttffp&fflv^&ot\ fiamhy^>Mg-&a«i:®«att 

fff4*^ig^tl. fc hy4^;PS-^Sr«H3]^.^<'^«8!E^ 

m b y ^^;W«-&a/l«>'«^Wt:«<it t^rv^ J: 3 fc, Zfi 
^><^^t:Al203^Si02^1370$:iSffCV^§ . 
[0010] Si]<^t«*0i|fc LT, !^igT10-255231*^*> 

[0011] 

immm^Liio tti>w^\ #m^io-i62327tffl 

S^^iXSJ: 3=S:Abutted junctionScOllMby^Vl'fico 

m.'^-v h'coJ^, ^a».^y;^;^g?•^a«3(X)co«^^ite 

wmio^mzif^Lxmmmmm^mwth, ^ 

<7^mtiimfiUzMz^m^-^t^< =5: 0 i ASSISIt 
1330t=Jttl>B3[K$i]«:>3*«ll< 0 . B^d^Ws^S 

3oo8Eii**')£< =s:i. . n^m&'miyi<nwmmi) 
\m<t£hi:iK mmmmmtm.vy^^iv^^n.m 
</ymmm.imfihtz>ht,z. •m.ru-^:^^hh^Mm 

<^l.. tae-oT^f^¥10-162327{::M^^$ix«.ffi)ifti 
[0012] ttz. ^^¥10-25523U2raS^^iXl. i -5 

mmmmw>>.zwm.mmi^w:th^^. mm. 
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[ 0 01 3 ] *%B3tii, ^m\Tm\^t-->fzumm 

S 1^ fc o 

100 14) 

mm b ^m^^ izx-^xjurx^ixfz m^ms.m 
ujsmskm&mizmthmihy^^mmmb. m 
mhy^^mmmtmt. ^<^m3s,^~^yhiimi 

^m&mtm-tmm&mvMb. mimmmmb 

«tti b wm!m.m^zm~mmhm^mm<rm^ 

I.. m%mmmm^^-i<-y\-^t. a^r^rvyy 
mbmis.-ti^^i:^j:i. mmmmmmmff)m 

m^: - ;^ y h {ix T'^.r u y ^mm bw-'tfco^^^tc 
-r. m,mmm^:m&-th^m.mtmi<zii. aj^ivh. 

■yyi\^bm^iM.ifbtl'^^im\>^l, 

[ 0 0 1 5 ) , mz(r>m^ h y^^Mi^-^mmm^ 

a. mmmmb. mmmmmbmt?>immmM 

b , immmmm b m^^-commm t , mv 

m-<r)m!mm b m Lsm^^^x x^u rx^ti 
tzm^^mmb. im^mmm^zm-tumhy^- 
mmb. Wimwhy^-immmbmi. -eofis^* 
y h(iEnapia^coff4T-r'iHH£a i:5r«iajffla *^ 
mm b Sr^-f I. . mmmmmmii i -><rmmmb 

yvk^^m^-^'^^h^^w^'^mk-^-fh. a 
vmm^WimhW!i!mmz\i. 3A-;i.h, 

>>A5:±^^^i:-rS^^, ^tz\t^)<>}VVb-v'rtVb 
WAi.mb^h^±-km^h, 
[ 0 0 1 6 ] t , h y^^;Pif^SJiflti« 



wzm-hmt V y^-)\m.^ b , b y^im 
m^bm-h^mmmb. m.'^mmimbmh 
mmmb. mtwmmbmhmmmm^ 
^■ti. mmmmma. 2-y<^m.mb. mmm 
mmttimm.mcom^^-^ y h mmm-^ 
^■tt^m^^-^mb. ±immtmbmnttim- 
<7)K^m.m^:^th. wiMm.m(^mM.=f:-^yh 

mco^mmcnm^^-^ y h hx-t^t v yym 
fc¥ff<oi6i^S:^r-t. mmm<mmmm^zimfe 

I,. m-cr>mmmbWizcr>mmmum^j:hy 
ic7)y □ -y ^yymtm~(r)Rmmm<r>yn ^y^y 

(iPtMn, NiMn. PdMn, PdPtMn^^^COailJ-^^SrfflV^ 
mZ«OR^JKtt«WiIrMn. FeMn. RhRuMn, CrMnPt 

mmx'hh 2-^<D^mmbm&mmmttifzRm 

m^m-^m(r>ith *) t-o<03S®ttaS^fflv^sc: i: tx- 

(i. ieis®]»itii[?aE»jfflit}g-rs^^iitt#miit 

mm^b^im-^izx-^x^u rx^ntzm^mi 
\imb, mmMm&^mizm-thimby^-fmm 
b. mmhy^^mmb^thjsiim&mbi:^ 
1-1.. ±Mmmmii. m.mb. ^mmbm 
tim-(^m.mmitth. mmmmc^m^^t 

-j(yhl,i. xT'^r'J>-/«®i:ii:^-ri.(6]#$:=5r 

L . mmmmm(mmimm^^-:^ y h ii:i^7<T 
f^-(r)^mmmzi,mwi, mm, PdMn. PdPt 

Mn. FeMn. RhRuMn. CrMnPt■^l|^0:T:^iil|■&^S:fflV^ 

I.. 

[0018] ^-c^JSm h y^^;WS^-^a«T'{4. 20C7) 

mm& b ^m^^nmm $:ti.>rttcfc'9@*?i 
aitJitx T'^r 'J yymmi,zw-ni.zyu rxm^^:^ 
tizbX'm&m-ti. ^-o{4, (a^-tt^mi 
b m-rhmm>mm(o^m^mMmmKifm t rzii^i- 
^yv-'t-znaaf^ffltcj: -iX^^mim^zx-T^T 
V y;/mmizmzju rxm^i^t . i ^mm 
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[ 0 0 1 9 J m-wiif 

zix\m-(om^mtx\ u^mm.m\,z^mm- 

Ltzmu.mm:h^nifziibX'$) h . 
[00201 m^<^m% V y ^}v^-m.mx:\,t. wm 
■m^mt. t^-vimmm^wmmzmiLx^ 
LTv>i> , :.mt%-(r>mm!&.mimm}m\zfM r 
m.^-kH-7L s i t (w J: o T mmmmms,^-:^ y 

h^^^^LL. 'S:m.fzm.Wm)^H-iLX\^h, m. 

%mm^mmh^wm^zm&^^, co. coPe^^. 

Ii!c;tt^7t:i6fj)l.„ l^-WRgSfigttlW4PtMn, NiM 
n. PdMn. PdPtMn-^^^coaiJ-&^S:ffll,\ ^ZtfORSI 
UttlCJlIrMn. Feffci. RhRuMn. CrMnPt-^^fiO^Sffl 

[00 2 1 ] wa<mm.Yy^-iv^-m.w,t%'E.c^m, 
k mmmaz t ts:htiK mmf^zmmmmi-zm-iDK 

rxm^iH-x. i,Lt i,z^'^xwmmm<m%'^-^ 
yvii^miL. ii^Li-cM.mm-hm-x.x\^h, 

thmMmE.<nm, v y^>v^^mm<ry^t n tx- 

[0022] ^%^mm. s y^-)v^^mm\t. ±Tm 
mx'mttitzmm~<r)^^mm'm.Lxmgk't 

hz.ti?x'h. m.%Yy^-)v^'kmm<^mzim.mT^ 

yV^ y^Ltz^Xm^-k^m.LfzNaatijsA junctionM 
[00 2 3] 



ibt,zfj;.<mmx'%i>^,(r)X'hhtK mkimmm^^ 
fto, -c-cTfi. m\mm^w±0mm.ntLx 

tm^iXh:ihf^j:-oX\^l, . «tt«frtLT{4. 
[0024] *^Bfl*i3iffl$fL-i>ftj§W'5:ffifSI5llfc<k 

im±m.<r>-m^muz^-t. t\w^ui. ^-yhv 

1 1. 1 CO t <7)iatc 1 1 1 < JiSSccT) ^ y ^ - 7 X - X 
^^>oA:'^^S2^:r^LTA:'3ffl$fi^S^tffil.. 

1(4, ~-)hL<\i.mL<nx^mm.^<r>mmi.zm!L. - 

^coai:']JIM3i;LT«4, m%Wt A y 9 -y :l- 

xii^Lx^m-th. rvyf. 

ftl,V^{4*TA^*i#;t./i>nS. tf-WttJltrimail- 

[0025] (1) mmM.5 : mm^i:*&^^-y 
[0026] ( 2 ) i3.mm39 : '^•y H(aa$iw«# 

[0027] ( 3 ) ^-mm^ 1 0 : Ktt^K«:C0's y 

M::W-rSffl*fW'5ra»HM^2., m.. 

i=t-9i HZ, Emumm^^tii:n-t^. ^^ii^i 
izimti>i}\ h-rt'<mmi:9h'yx^(r>±m±-th 

[0028] ±Si<r>X a 0 1 iZTTsLfzi^m^m/ 
M^mWii , S> < * T t ft« t c7)T'J> I, . Ill 

Lfzmm.<Dmmmmx'hhtzib. cdT-ecomieno 

V^T{4iftBflL^O, 

[0029] S#ji;^^'y K^&t/i^ai tfflWMRS^'^ 
•y h'gK5:*-rSS^S«0llM'\-y Hcoffij§Sr[a2iOW 
ffiHSrfflv^TSiBfl^l.. 's-y F{4xr-'<Ti;>-/^® 

(ABS) 2:}g«-tl.7t«)t5-yrtt±{f$il, ABS 
(4xr^rU>'/t=J: OKttJS^mB (01 ) co«B*^f> 
Wm^W^-th. M;^ait^<y H{4, Sg-=f^-y7-JiG 
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1 tWi-^^r •yrmG2miiZmttlf.:MR-^^yVA0i^ 

2^WL. ^fihrnmi 1 1 1 3^\.zm.ii. ttz^ 
<^mmm 11.13 hm-mmi^p 1 fc^ziKS^M-p 2 

^iti:mtii-t&ztizi<omtii^tii, m2iZ7iki-9m 

[0030] iifiLy^MRS^'sv vi^tim-^com 
[003 1] ( mm 1 ) i^w^\t. m 1 +«oMtb la. 

•yF8«fl|jt{cB||tS*,WS>0, la2cO^S^A..y^'(^ 

MR-fe>"t4oc7){ti?otcis^ H y^^Ms^ssmtaox 

MR-fey-9-S:fflV^;^^|l4ffl<7)Ii^h>'^wP^a'v-y F 

[0032] 03 tcs^Lits^ h y^^iv^^wmm rh 

102 1 . ^> '/rmG2 <r>y<r>iM^m t comzmm 
^tixB^^tif:ims!, h y^fi'm^mmmm^t 

h. i.mm.mm-'y-ii'Ysib^mfhztiih 

[ 0 0 3 3 ] 88^ b y^)V^^m\<Xi^i. il^««il 

[0034] ymm\mzmLxmmtih'^mim\ 

mmBzmmix. t^-^^'m-^^tifz m^i<m 

^-^ y hmmcr>mmx'mnLfzm^<r)^tETX'm^ 
m±^tix^^^(r)Tmmm.mnetmtii. z 
<nmmm^mn6ff)ms^=^:-^ y huxr-^r v y 
ymrnumm^^-tixoi^ztufi^ix. o^i)> laso 



[0035] zoimmmmiii.. mnnr:^'x^m^^fcx 

§ A> $*l=5rv^ J: 3 tcl^-«^«^fill*IT'lSM-r S . ^ 

[ 0 0 3 6 ] V— H1112fc{il~7(nm)Ta*«li* Jt{i. 

TgPl;l§ffl!l*^'^I,T l-7(nm)Ta/l~5(nm)NiFe-g-^«® 
mtfzii, l-7(niD) Wl-7 (nm)NiFeCr-&#S[JilK, ^ 
!tti l~7(nm)Ta/l~7 (niD)NiCr-^^««JlS-fflV^l> ^ 

[0 03 71 R^m^miUttXii. 7~20nB 

mMn-^ifel i fzlil(h~30 (nni) CON iMn * ^'-cJiPdPtfti-^ 
^ii t td± . 5-13 (nm) rMn-^#l 5r fflV ^1. ^ t *^'r 

mcn^ifmmim^ ^*-*< i v ^ t v ^ ^ ^.*> <o{i7-2o 

(nni)cr)PtMn-^l$-fflV^|)<7)*<at tV\ 
[00 38] i/c, il^3SEttail6i: LTti. l-3(n 

i:tTl~5(nin) Co/0.6~1.0(nra) Ru/ l~5(nm) Co^il 
^t;t(il~5(nm) CoFe/0.6~1.0(ni) Ru/ l~5(nni) Co 

ftmmmm^hzbifix'^h. «Jiig®^t*>v^s^ 
fiimii'm-t&2-^co^m.^mcomss,=f:-^yY^ 

K^AzmtMz}flii1-hm^?:ntz-tltzibl,zzcofm 

llBOwmSr XT^^T 'J y^'^®W:firi6j*» 
4fi-fiO*^»tt^^Ml:§-ttl>7t:a6{cilS^Kttlii6ffi 

tmtUK mmmizmtm-i^m^^im-^. mm 
[ 0 0 3 9 liteS h y *;H»SJii20{±r;w5 

[0040] g*^iSttiil30{±?fi®tt^t«*»(^^r 0 . 
TT-meait'S)!.. S*3IKttSi30Wi. 8^hy 

^^;H«SJ1140tCCo t tdiCoFft^mm^itXO.5-- 2 (rat) 

CoFe /l--7(nni)NiFe, 0.5-2 (nin)Co /1-7 (niii)NiF 
l--3nmCoFe. 1— Bnm CoNiFeSrfflV^SC: i:*^^"C|i|). 

zzx'mthy:^^)mmMmizcott:iicd'emm:t?> 
[004 1 ] s*5Siatt«i30ioiim^-^ y hJixr 

'^T'jy/^iBlcWC'3il.^i:*i||^t<. 

St3Si«ttll30±l=f^liBitt3?mS140S-|?ifgf$-li:, 

^c7)^M^mil40{l|^S? LT . iaE$ij«J1150^^tt 

l>. ^^aii^ttilHOii. s^^aiiSBOhilsmJi 
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mmmuot:mis.thmM. cu. au. as. ttM 
~3.5niiiic-ri,w*uv\ fmff)rmmii. ^mmm 
mmmm\'Mmzm<-t^^ti}^i^'m^. ±mm 
imM^i. smmmimtmzm.mm-rhzb 

^zm$ixm.m\%^^t^. Kmrn^-^mma 
yhi:R^m.mz^'^-thm^^^t. ascoism 

mizx-iXSA^mamcommm^no, -ojs, 
{\)mmMmiz^thm&m^^m.mmtff 

mmin:s:mi-thzti<zx'o&^^mmizx.T< 

M^^-m.mmizt?>m:X-s>'o . 4— o<i, (2)^^ 

mttM^vy-jt'-iiiiSKi^mizx -ot si^iatt 
itcxT'^T'j yy^mi>zvmzju Txm^^^t, 
u^^mmi^-mwmizi-mmT»>?> . 

[0043] (l)iOJim(i3SiStt«152i:^iait«156cO 

hzti}K'^&, ^m!mmiz^x.i^<^rxw,^ 

I6]#«ill3t\ 156c7)®m^-^>'h*^'152c7D{am^:-;>< 
(l)t (2) c^ll&ffla$-ii-=5:>''>/^46C;«i, 2o(7)M 

layiw ^ *> a *^BSittiii«3fiiKttai52«o®^*-^ 

[0044] mmmmmimmmzmmi^t-r. 
^<m%,'f:-^yhi}'m^L^^\'^zb'h<iimx'f)h. m. 



mm!mMim^xmi5m.^i±^<^hm^. 

fMmitmmi^±t < mmzmmi^ 1 1. rzMz @ 

sstf s/ci^t, mmmmt ixm^^j:^\ trzmz. 
mmmmcmimmmf^j:^^xoi.zm^t<r>i^m 

Miimii}m^^\'^fzi^iz9mm^x'mmzmi-tht 

[004 5] ^ZX\ ^<?)J;3^raSjiS5rM;*-r&/i:*^ 

^mx'iitmmmmmmmmm^^h. mmm 

l«liiJ'-^<t*,2-?<0?SHKttJii:. C<x<^3SiattJlfcS5 

yhii. 2-:>cr>mSS,^-:<yhi}^RW-m'hhtzMzM. 
iie^Siim^lIIlE t J: 3 i: b;U^'{i/|N$ < ^ O . 

i^m^mzictLxm^m^im<^j:h. mm 
m^mmt hzbizxo m}m^j:mum&n ( t ti 

m&Mcom^^t-^ y hmt:'h^<-ttii,sthat'm^ 

mmm^mz±timmM.hmmtxA^^<^j:^cox 
its^izmtx^-r?>'mmh. ±MmMmmzm\<^ 
mmmtfMzimit^WLco'h^ ^\w^mttttx 

:h) i)^±^\>^zbhmtu\ Mi^mmt txam 

^j:mtixii. ajvuh-ik^^simmmm) 

A/m). r^y^'/^h-ffe->'^'-hi^■'!7A-&^« (Sffi:>78(X)0~ 
16000 Vm) , J)'S>V^{ia/\>h-:::-y:>--'P-ffl-^&li 
(«fe»:^3l6000-48000 Vm) S:fflV^|.ii:*«•C^4. ^ 

mmim^'^m.. ^^^nm8.mziciix{>y xvmmw. 
i)i-t^k^j:':,xm}i-^f.:MmmmznixmKi tm 

<=5r^. Uzti'^XKmm'^mmi±^^^1jimt 

iiieo kvni ii}±¥^x'S>?>. nmt lxh. ru. i 

r, Hhim^-^hZbiK'^. ff^l.(MTX'Km&^ 

■^i±t. S^LV^Kl¥{i0.5/f)><i.l.0nraX-J>l.. ttz. 

if.bijmmixti'o. zti^+jif±^<t^fzibi,zi,m 
mm.^cr)fmi:bhiz6im&.rb-ti(^i}^mt 
[0046] ±m<r)mimmmmmi2-ymmttmb 

locoR3§iEtt*S-&l-cmLtV^|,A«, 2oJiiLhOtt 
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[0047] 05 tiiamr -f x^' H -/(Tymum 
im-T-i$'i^t6Xoizmf)-iix\^i>, m^mLUM 

1 mi. xT<r V y /affl(ABS) tctttrtl. J: 3 1 , 

o , mmmm- ^. com^hijmzim^'mi ^ 
mzmhtlfz9im'w^^ixh^m=^-J(yh^:^i■ 

Kttlwfam^-^ y h(il^«-ri.R5$ilttlll4*>'^ 

com^mm-^mmzxm^^ixi.. m^mmn 

Oti, XT-'^T 'J >^mmX'(Omiiix. -y i^t Wffix y 

ate. iKmhy^-zl-if^MlOOcOft&cOHi. «130<7)X 
•yj^'tl?|jt1-|>SI8:<ox.yi;$r*-rs. eAiSIStt«l3 

m^z^mifmzmi^rirzmM^-j< y m32^*i- 

tm^mvMi«)izmtxmmmmmi:^i-i,. 
mtrnvMiAmimmmnma s i5s«fis t m 
izmmi^-ti, mmmmi^ii. nm^mmi 
mzmm^mimi^b. ^mmi'yzizm^i-iK 
^1114^^1154 1. Kmrns^-kmrnizm-tim, 

[0048] mi.itm52Rm%cr,m^i-j( V h«ix 

TKT'jyi^mm<,z^m\ rnHzR^fm^^. ±^ 

$l,zmit-th. Zixh(^m^'t-;<yhcr,±^^<r)& 

{zj: 0 mmizmm&m^mmmmcommwm 
196 1 »«5Rfi«)i^^ I e mmmm^t-^ > h ^ , 

:^fii], m-hmm^mui^izmi-^. 

[0 04 9] S/c, «tt^««140&jiLT4l;|.R 

K K Ynmmmuy=y\;-ii'ns.mti^mm 

mizm 1 3 2U\^co^u rxm^^^i^A^m. 

[0050] «iajmMi*n="a5msiJiio2*»/c>. sssEtt 

1114, m^^mmne. hy^^ii-^m^nm. 

5Silttll30, KESiJffllllSOtil'ffLT^A^fL i-m 

BSL7tii)j>i.) , ±^mffiiio4&aLTaj-c*rK. 
^ b y^/mmmi2Q^mih h y^wi^mstti, h y 
^^mmmmizm^tm^^mmnsb g*5i«tt 
ii3ocoiamt->< > h t comnm(^mm:'h i. , le 

liT-^'*>(i><OJl*htiai5SilKtt«130<OlK^t-^ y 

hcOlf^^mcojiimz^^tLl J; 0 {c:^|6]132A^<^Si 

tihXoizmm^h, ituzx'o. m^mmne 



I. m^hy:^^Mit'^mn<^m^itt:±t^. &m. 

[0051 ] (^Jfefiaj 2 ) *^ifefi^{i5fe^llSfe0iJ$r3ti^ 

( 0 0 5 2 ] 114 tc^ t/tesm h y^ww$-^ffiS4'\7 

Hti. ^Y-yrlGl»ethlC}gfi!4L-^cTgl5«ffil02 
t . 'f-V -y rJBG 2 cOT(?)±ia5S«104i: OiatCflllS 

t1.Je€$^^-tam^y^^Mg^«l(*2oo^^-rl.. t 
a5mffiio2«i^-x-ypHsitjftffl-rs^tt>*i., ± 

[ 0 0 5 3 ] 1^ h y^^m^mm2ooii. mmmmz 
50, #fi£tt^i:i24o, Ei^ffii2io, mivy^-imm. 
mmm^ *KiKtti23o^^r-ri. . 
[0054] T^1m\o2^zmLxm&^ilhm!^mm 

1250{i, Tg?fl:Sil02±{Cv— K1212^*-L, fcOv- 
-Kl±(C^J114«2525r^rL, ^<r)^jmS252m±lZ 

mmm'^S2m^^i. ^(r>m&mifm±iz 

5SEttl256Sr^-tl.. fi8E«'JfflI1250±(;{i, imm 

mm2m^ l , ^^€tt^si24o±(c{iii^ai2io^ 

W-tS. il^ffil210{i, R3US141214tR3$®ttltc 
it««f)lfrr&il^3SiliattJ1216*»4>^:2.. @S3SHKttl2 

$ixi. . d o@ls^iattl2i6cojiM^-^ y hfixr 

-<ruy/^ffiW3f?i:3e-rsJ:^ttfit'=>ix, 
0, ii4<7)^>5Enc7)5feffi't-^-r<j:oc«tci35-r§, ii 

^3SKttl216±tme^hy^^/H^S1220^*L, ^ 
^ h y */kKeJi220±lCti a*^«ttl230Sr*^l. . 

a*3SKtti±(-(i«ai26o^wf I. , «ai{iSjS7 
■ m'¥m^hy^^)\^m^mm2mmm^^^1■h<^^ 

mmcommx-mm Lfzm.^(D^TX'mm § it-^b i. . 
x\ ^<mss.'t-:^yh¥xTKTOyymm 

m) l3T'ff{^l6l(tt>fL (ll4cO230l4'tO^^En:^f6l) , 
ll^3Sfi8ttl216cOEMt-^ y b<^*|ti]i:(jem2<^ 

[0 05 5] zcommmmii. munr:^'xim^tz:^ 

$ ^> $=5roJ; 0 izm-m^lkHaf^X-mt^. Mim 

[ 0 0 5 6 ] i^- H1212tC{il~7(nin)Ta#lK2rfflV^ 
i:iT'l=l>, ^/-mi±lC5^BS$ill.KIE$l|«l250 
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I. 

[0057] fiSK$lJfflll250{i. 5${Ktta252t , ^fiKtt 

254mmtmmm2%^^th, mmmitnm. 
R'm^^^^m25mmmth2'^cr;m.m252R^/25 

mmiimm25oii . i A3$JKttJi23o<oss^t-^ > h S: 

hJiSvHCR¥=!tflllSSr*L. 3SH8ttJi252t?S«1412 

KSWil250h-:?;l-i: LTti^gpicfiSSS-^-rcttc 
^1.. Kll$i)fflll250c7)5ggStc±l:^&Ki6{i. @*5SJK 

iti230{cx T'^LT 'J yymBt^nifmzju rxm 

(5i);c«f |B]-WI^S:fflV^/iii^(ii^5$e5141252, 25 
6c7)K;¥IISr^;t I. C t tc J; -^Tpfi-T^ ^ t 
I.. 

(00583 9t(omt m, ^mitm'^m2ioimm- 

t'SrVV 5Sfi5ttl252i:256tc{j:, $fe<7)Mi:|5|«tC, =8-^ 

^ffil (ftlK^JSOOO-ieOOO A/« ) *Jt«3A'/Ph-- 

•y^/l^-m-^^ (ftSa^I 16000-48000 A/m) SrfflV^-SCl 
i A^f # I. . ^ . P3fiiSfi««0]l» $ {i i: t 6 nmWT 

[00 5 9] iTt. R3SliKttfe^Ji254lt«i, Ru, Ir, R 

h5rffli.^l.-I fc*^'t'# . JS$1.0nniiyTfR5$»14^^5r 
^t, SSLV^lllf{i0.5*>^>1.0nmf*l.. 

[0060] z<r)mx'^mmmmi:2':><mm^mi: 
m^mmt zti(>(om^zmttit:KmAm^m^ 
[006 1] R^mmiut IX li, ^<7)mmmtm 

ai, 7--20nm(5OPtMn^^®^!tlil0~30 (nm)(7)NiMn, P 
dMn, RdPtMn-^^l^fcti, 5~13(nni)(?)IrMn-^^lSffl 



[0062] m^¥m\tM216t LXii, l~3(nni)CoK 
i-tm~3(niD)CoFe&^)i, S)SV^{±««1ijSMt LT 
l~5(nai) Co/0.6--1.0(niii) Ru/ l~5(nm) CoflHH^/;: 
{il--5(nin) CoFe/0.6M.0(niii) Ru/ l-5(nin) CoFeSl 

*>l^Sil^. RuliJil?ISftl.2o<05l«ttl<OSSl^t- 

^:m^zRWiMZ}Mi-fhmt mr^i^ttzibiz 

zcr>m^miRix\>^i. iis^attfl«a5«ojiffi«se 

^ii'^mii^m^it-tifz)^i>zmmm.mmmmm 
i.mM^^<-th::ttmtL\,\ m-oxm^^mitM 
mmmmmti. mmm-thztiz^'yX2':><^ 
mt^mcomss.^-^ y h mk^ i<ti conmt t 
^\ mmmmmzm^^mmitmumtm-im^^i 
mmm&mcossimmi5rmaTi,zrhmmt l 

[0063] mmhy^^mmmmiT)]^s.~^M.m 

itUzmi)^(:>^£'0^<Om^ii0.5-2mbt^ . ff^mi 

my>^:^)\^'^x'mitixm-th. 

[0064] s^mtm230iimmttm'(^^^ o . 

mm&mnmm h v^>/n^®iii*>^.o. 5~ 2 (n 

iii)CoFe /I— 7(nm)NiFe, 0.5-2 (niD)Co /I— 7 (niii)NiF 
e/ttzii. l-3niiiCoFeSrfflV'>|.::i:*^'f ^1., dCt'^ 

^ h y^^)mmmmi,zcotfdico¥eimm.-th<n\i.m^ 

msmitiiz^Ki-h^xbX'hh . 
[0 065] (||Sfet?!l3) ll7tC^LfcBiMby^>;W« 
^aiMRS^'^ y H{±. ^A- -y riG 1 mis±i,zm^ 
LJtTS?mffil02i: . dfA'>yr«G2«OTO±gSmffil04 

500$r*1-|., T^W&l02l,im-i^-fi^VSlbmmt^ 

zbht)i> . ±a5«Mio4(±igzi^-yi' ]^s2tmmth 
ii7{ixr'<TU y/mmip(o^fzmx-hh . 

[ 0 0 6 6 ] jam h y ^>;l-gf^aa500{i, ^fi?ll 1 b 
141530. ^Natt3rt®S540&t/fJKK*llS/i550Sr*-r 
[0067] Zff)m^ h >-^-;Utg-&«l500(i. $t^7)^ 

[ 0 0 6 8 ] 07 (aXcHSSfiffWtoSr^-r. H 
1512. R5SKttl514. Ilg^mttl516. ^hy^- 
;H^M1520. ei^iKS«530S.tX#iltt§«1540t 
llte«5!|li:ISlb«fi!t?:fflu|,. 

[0069) ^iFmrnts^mm i tS'Srstoji, istizftii 
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[0070] m&m 1 xu. (i)mm.mmmmmm<r> 
hm.±% < L , (2) a i^eaiiiwa^Liiiiigsrsstf ^ 

000 A/m) , ?)SV^{i3y<;l^h-r:.y^r/l.-^-g^JK 
«SJi:>]16000~48000 A/m) ^fc'cOgi^JKttl^ilS 

; (nfz^^wm \.z^\^h mm^wftWiSh'^ @ 
*^®tt)i530fc|iil:.1^t4^fflv^^c:i:*>'T:'^i). cm 
CJ:oTKIESiJffllSiiil*5t?lfigSr4tS^t3!»«^:<. S 

[0071] 2-^c7)R^iattl514t580*<BS«tl.^® 

[6llc, 580(i;JiKSi)ffll^ffl^^-S5$lSttfl556C^LTX 
^<r>mAWkthtdh\,z. 2O0R54II 

141514 1 580«M^ T'o .y ^y^SJ^?:*-tS^ 1 1 

■th, ^%\.<\m^m>m^zwmhwim!mm^\ 

m-fu -/ X/ia«$-JSKi$fJ1JPJl<OR^jittl580<oy 

D-ydfy/igJ^J:Oi«<-tl>. 514cDR3SjattlWi. P 
tMn, NiMn, PdMn. m\M^-mm\'^-kW)-f^">^ 

Mn<7)a*LV^Iiff(i-?-iX-?--il7-20nii. 10-30 (ni)t' 

ItCJi, IrMn, FeHn, RhMn. Rufh-^^^^^iilJ-^^CO 

#cO?tt^c7)M^ L V n -y ^ y ;riSJg{i200T;OTT'*) 

J: ->T -y dp y 1?«WilSv^-/ 
n-y^y^iSJSt^rl.liW« ^*#^^{iffiv^y^■ydf y/ 

m.i^t^mm&tti'ZtizX'^x. mttfm 

514i:580tffl»r>|.C:tt)T§l.. 
[0072] 2Oi0g:3S®ttlc7)-¥xl.AM T:^1jm 

fzitwimmx'. xT'<r'jy^affifcii3c:^iS]i-®^ 

mhm!mi.z^-z. h iz+ji^^j:mmt ^.(ommi 
mmi&tx'i^mti. m^<ommii'5&ocoj< 
^rm^m^-fitzMmtrnx, jk^^xt'^t 
'J yi^m5t^frX'mwco^.mmcr)mm\^tm.^-t 



580*^^^:3:^^ rxm^^mi^-th^mmiz^-t^ 

Xo^raS.X\ i)''om]<;ymmT5U^zm.Mlt:^<^ 

r;:?.!K^^a$'5rv>a)^TlT0. !tt;i(f. 514{cPtMn 
580ClrMnS:fflV^S^, S«<Ogfej!!lfflSr240"C 

[0073] ^mmcry^mm^mi (b)i,z^.t. z<r> 

[0074] zco^-^ii. iimmmmz^tm 
iziiO^^m/miz-^ih^^^rxmnt (2)#fia 

[0075] {mm\A)ms^z^sitzm%v>^-)v^ 

L;tTS5mffii02t , .y rmG2<r)T<r>±.nnMm 

t comizmm^tim^^tirzm^ h y^-tvm-^mmo 

1 1 . ±gCmfigl04{il^i:i^-/l' HS2i;«fflt S C 
biihh. C<Oi*^^> yrSGl. G2Ji^-C*S>S. @ 

8(ixr'<r 'J y^^mmf}'Wzmxhi, 
[ 0 0 7 6 ] si^ b y^^-jum^mmmii. mmm 2 1 
mm. ms.mm45o. ^mii«@44o. ia^Ji4i 
0, ^Mihy^^;n*Mi42o, &AmmmA3o. ^si4 
m^ti>. i^-Ki4i2. im^mmmAAo. m&ms 
410, imhy^)mm^A2io. smimtmmRr/u 

[0077] mmm2 tmKoa. m&mm^z. r 
m&mA&oi}mib'^x\^hAtms.mmf§t:m^-ti 
mmmt ix. m^mmm^^^mmrnxm^'^x 

[0078] :mmm\.t'^<r>mm.'&.m'kt-th^ 
ifi<r>fmifiwm 3 fc PI t-c* h . 4i4{4ii«5snatt 
Ji(c*^UTxr'<^'jy^^Ststii3c*-f6itc. Am\m& 
vmim^-tmm'mA%f,znLXJLT<7') 
mt^'^n-^Mz. iU7xm.^i:^-thm^xhh. z 
<r>mmmm'^ tztb iz 2 ofiOR34iattfl4i4 1 mm 

^l>yn.ydry/iaje^*^l). S*L<{iS^^iK1t 

m^zm^i-hmmmcoya •y^y^^m.^mm^m 
jiwT'D -y y ^^iae J: •? « < -r s . 4i4«oR»etti 

m^ziim&m3<r>5sotmtm^i:m\^hztifiX'^ 

[0079] 2o<r)^lM!mm(r>^■thfU rxn^^ 

•c-ff 0 -mm 0 . mum stm tumx^n 0 . 
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[0080] ( mmm 5 ) :^^mi>zx ^wmh y^^iv^ 

mz-m\^x\^hmmmM^(m^^'-^ Hk Ltffli^ 

h^t\z^nx^<m^-k-m%mh, 

[ 0 0 8 1 J mmmmm-)i.immzi.h 

Y\i:L.r-Kr V y^mm ( a b s ) imi^thtzub^z 
y -vram^ix. AB stixr'^r y/tcJ: OKtt 

^hy^^m-^mmtr^t. m^hy^^jm-^mmam 
-iz-ii Ki s 1 1 ^z.=y-iv vm s 2 r^lCfi^^tLt V ^ 

^^^fifzm%hy:^-M^^mmm. 200, 300, 400*^'^ 

I 3$:*L. 'g-ix'i^ll Ik I 3^{c«^tl. t^c 
^<nvmm 11.13 tm-BBffiJT-P 1 k±^fiffi>T-P4 

\,zmfix\^h. ^t'^?i-<r>mz\i. mnn&t^-^^)^ 
mam. ixmij^ti, imm.mii}^x.T^T yym 

& . mmmi o ^ a o fe(t3tis^(i«ciai4«72 &a 
■oxmsfuzm^. wmmtspAizit^xmrnim 
i<:k^<^j:'^x}i'OPnzmmi)mmi<ztmm^m-it 
m^izmi^X^j: V Mm^zmMm&ij^^ $ < ^: s j: a 
•ri.. S^Wl^li, lll!ig-rSfE«BS-fk71{ilS^4^W4 

^ -y F ^ia;^ h y ^^ium^mmi,zrtx t.m.9.hy ^^)v 
iv^-^mmmmmns^\tim!,-f^^ti<zx oei 
[0082] m\n^)^z\mmm^tifzm\Li^^i 

hmx'M. mmm^9mxum.±ti:\^mBX'h 

v^mm^zx^-tiztizji'iXibxnio^^mmM 
m'^ircm^zmixmiE^b txm. 
[0083] ( mmm e > ]:j.±(^mxu .m^hy=^^)u 

it^W® $:ABSffl{clSai S its i k 

lifi, iSt-rHiABsmiiznsi^-thiS^mi^K. ab 

s®*'A,'j-txL. ABS®*>^>fia^hy^wi.«-^«l 

^vPSc-^SllOO, 500JiABSfflA^ii>y-t;^L-CiEaLT 
0 , ABSk iaiM h y :t-;u^^««<:oll(c yyy^ xa 

}g^»ao-g|{*><9m-r&. fiP*>. i*!SffittJii3o 

(530) k#att^«1140(150) k?aE$llffll)f 150(560) k 



yPKMJi k HSSSilttl k ; iik Jg-ri.m-coR^Ktt 

mh^ibt^t^y^y^x^^ Y\mm\mixxi5^ 

)'^)V9f\^^£yj^x<r>m.mz^j:^zt^m'^lx\.^ 
tfz. ^m!m.mtm\i,z'm!m^yy-v9x 

K k LTiSftS i k tt'^ a . m*OJ^^7 y ^' 
;?.;y-f F<0/f$$rg*3S«14JlJ:0»f<-ri.;ktcJ:o 
xm^<D^\^)immi±iflZbi>X'^l. tfzy'y 
Y<nmM.<nik^^Thmm^^liihfz}h\,zm^ 
<o (c) t^-tJ: dtcxT'^ru y/^ffiTii*^;$^< , 
xT'^ry yymmb^^miih\,zr>ia.xmiiftik<tsihi!h 
jSk-ri.co*^o-e'tL(r^ 

[0084] yy y^X^A -fey^flK 

^ A B s^ffi?5^f. 'J -t x-r I. ^ k , -t y-tHcoS 

fSk U -y h^-fey-tliS: A B SffitCSiai L-Jt^l 

tt^k V ^ 0 ^SSrHJil-f S ^ k 5ii-C^ S . 
[0085] 

wtmz^ixxt. m^vy^-)v^w^ 
(nrnzmmx-^yY^ -yf-t/s^A^^^-iEiLitfi! 

*(7)Abutted l\mX\QnWM^Vy^-')V^-^m/^'-/ KlC 

( 0 0 8 6 ] tTt. ^^mimmmmmit'm<^m^ 
immmmmm] 

[12] S^a^^^ y YlzmmLfcMRm.^y HS:* 

[03 ] ^^<^mm 1 J: siK^b y^^/i'Sf^aii 
[i2i4 ] :^wM(r)msm2iz^?>m^Yy^^Mn^mm 

0. 

[07] :^m<^mmm 3 j: s ai^ h y^/us^ai 

M Rill's >yh'<7)8Frffl0. 

m8]^m<^m^m4izi:?>m,hy^fv^nm 

[09 ] *l6BBco||Sg<i^5fcML. SlSKmieilK>y H 
[01 0] *l%BBO|IStffll6tlHIL. y^'vi^X^^f H 

[011] mmmmitmi:n± uztt m^mm 
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100, 200. 300. 400. 500 Hl^h >':^/^^■^aJi. 102 
••■TgBl:fiS, 104--±|[Bl;li, 110. 210, 310. 410, 510 
-IllSai. 112. 212, 312. 412. 512- j^- HI. 11 
4. 214, 316. 414,514- -R^lK1t«. 116, 216. 319. 4 
16. 516-|1^5iettJi, 120 . 220 . 320 , 420 , 520-ffi 
mhy^-ii-BMM. 130 . 230 . 330. 430 . 530 -gi^ 
Ktt, 140. 240. 440. 540-#ffi1t#««, 150 . 250. 



350, 450. 152. 252. 452. 552-» 

«ttS. 154 . 254 . 454 . 554-R3Hatti|g-^l. 156. 
256. 456. 556-^Kttl. 160, 260. 360, 460, 560 - • 
m^m, Gl-^-^>-yri. G2- -miL^^r-yrm.. G3 

jv\^m. p\-m-mmt^. P2-m-mm. m, 112. 
iL3-"^Ji, c-n-f 70-mmmm^m. 71- 



mi ) 



m2] 




103] 

J3 





P'^i'K "I (ABS) 



[04] 



270 




-210 



270 
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(JiaSBl^Bitl 2^1 0^20 (2000. 10. 

2) 

(#^lliEl] 



mm 
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imms ] ±i£^iattJi«o«Jiii*52o<7)3smttflSr 

WL, mmmmmcommmmmmmbm 
L\M)-hh^^iim^^zbmwib-rmiii^2im<7)m 

m&mi}\ nJ<Hh. afijl-hbrn^^^^b-fl-^ 
^, a^iji^hbmb^-^i-i^'yj^a.^^b-th'^^. t 

=J'yM.ttzl.iZixi^(r>'^^t^^^j:hZb^Wm-tm 

-^y hi:mm^^'^^ittKwm^-^mbi)^(^^j: 
hzb i:^WLbi-mistm 1 leiK^iKm h y^ii'^^m 

-j( yhimmm^^^^mm^mki^t^^j: 

0. mmm^^m.m(r>mm-:^yht>^mM±mi 
<stncfflSL. m^m&mv-:?)\^<^m.'t~i<y 
h**ii«±t' vx'f>iz b ^mwLb -t^mim i smco 

±im *3SJKttii t ISKMffll® $: * -t ^ S*^' A B S Htc 
StttSL, 7yvyxii^Vb*£':>X\^^Zbt:^b-^ 

mm.iYAzi,^ms^mzm^^ixfzm<mm.mb . w. 
m!mm<rmti)^hmsm^znm:u mm&m b . 
zfihmm.mmi.zmtixtzwmb . Hin^m. 
'm^kwrnm-^hmmmmb. ismmmmbi. 

b. zixh<r)m\,zW^ikmVi'fh-n(r)m%bi^th 

zbiwmbthm^hyA-)v^-^mim^'j h. 



A'>( Txm.^kH-thzbimibirhmim9mjn 
{mm\ 1 ] mu^mmmmmmmmbm 

'J'^^j:<bhZii(,(r)\mXtk'ttS'^±i)'(:>^j:^. 

[is^jsi 2 3 kmmmmt. m.mmmb, 
zi^(o<mmmmzmth.mcthwmmM(rim. 

-ri. ^ fc ^^b^hmm^wmm^ v y^-)v^-^ 

2vmm%vyn^iv'&-^'^mm.'^-/ f. 

ztihmmm\iz^t.f\jmfh^m!mm^^ 
-^yv k^m!&^^'&'ihwmm^^mbt-t:,t£ 
hzb tsa^flQiem^^iaimb 

1 5 3 kxm'^wmimmmmmb . 
yv^mmi&^^i^hmm&^^mbt'^^j: 

vifi^'^i.^ \rchhzbim^b'thmim9mL(n 

{mim 1 6 ] ±i2±T«ffitfe^*<x^«**A B Sffit 

^^Lx\^hzbimWib^mim9W&<r)-m,vy 

:^c±iBi *3naii4« b mmmm ^ i a e s a 

■thmim9^<m.%vyA^iv^^mm.'^-v f. 
[ftajia 1 8 1 w^b . K»BU:t)Kj«§a3tTa5mfig 
fc, w:fuw&i.^zm^^tx.tzwjm!mb . isrssk 

m^zm^ i-xm^^titzmi v y^)m&mb . 
m F y^^/mmizm^ ixm&wz e ^m.m 
b, m^^m&m^zmmLxmfSL^titznmsmmm 
t. mmmmM^zmtxm&^tifzmmmm 
b. wmmmm±izmm^tit:±.m&ti:^thz 
b mmbt^m^ F y^-ium-^mmm'^-y f. 
m^mi9]m sLb . umL^^zmm^tifzT^WM 
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njifopuh-^mx-ib^ztimit-tm 

mmmm txm&^tifzimmm t . mimm 
mmizmmLxm&^tLfcK^mmt . mRW&m 
b m Lxm^^fim&mmm t . m^m&m 
izm Lxm^^ h y^fmmm t . mm h 
y:^^/mmm^ixmmw.z^^mim}: , m 
^^^mmMzm^^tit:±^mmt i^-r^zt i 
■mtt?>m^hy^nm^mmm^y k, 

t . mTum^±i'zm'^^tif^m&mmt , imm 
mizm ixm^^tif^immm t . immm 
wzmtxm^^ixtcmmmt.mmmm 
tm^Lxm^^fitzmmmimt. tmm&'m 
\,zmkLxmi^^ixtzimvyA-ivnm.mk, msmv 
y^^)vm.mm\.zm^Lxm^^tit:^^wm.mt.m 
^^wm.mi.i.zfm^ixtzi.^nmti^L. urn 

7-^20 mffipmt^mx'hhzt%:imt-n>m^hy 

mTnmm.izm'^wzmKoKmimt. m. 
K^mitmizms ixm&^ixrzm^^w.'&m t , mm 
^m.mizmm ixm&^tifzim h y^immm 

mfmhy^-mmm^zmmtxm^^tifz^A^ 
mmt. miiAm.&sizmLxjm.^tifinm& 
mmmt. mmmmmmmLxmfS.^titzmm 
mt , wm!mmm}Li,zm^^ixtz±M%mb i^t 

mmm&mt. smm^mzmtixm-trnm. 

i^-tizb^nmbi-hm.fs.h y^^ii-^^mmm^ ••/ 

rgi^g2 3 1 ± immmmi}^2-?<Dm.iimb . m 
m.mmttimm-tmmmmff)mss,^-^y\' 

^^^m^^^^^iK^m^^^mb^^^^^'o. ±u 
mmm<7im.mmm^B*^m.mm(ommbm l 



\,^i}-hh^Mtm^zb^mLb-tm^2 2sdM<7)m 

rzii~-y>-)\^bm^&-i^bth'^m^(>^j:0. IMm 
liZfl(:>cr)^^i}-ktj:^Zbmmbtm^223i 

tmsm 2 2 leiscofia^ h y^^ii^m^mmm^ -y k 

FeMn-^#. RhRuMn-^. RhMn-^, CrMnPt-g^>^> 

miiixi-^i)^t>^j:tm»m2 5iE«i^offlim^y^^;^S! 

mikm2 7] ± Mmmmmm(o i mm&mmmm 
mif^^iiimmmm^iftx^ti^ mmmizj< 

-f 7xm.^i^x. ^Zb *!»iS t tSU^ 2 2iE«<7) 
MJI*n .8-3. 5mXh hZb Sr^Nf® tfl-if 2 2iB 

mM^29]j:.Mm^mmmi)m^co^m.mb, 
zii^(D^m&mizmtxmmthm&m.m(^m.'t 
y himm.w^^^'tiKmms^-^mbi)-^^^: 
hzb i^w.btm^2 2tm<nm,vy^^)vm^ 

[i«^ja3 0 } i sm&mi'mifim.mmmb . 
zixh(mmm^zi^tt\jmthmmfmmm 

y h ^Kmrn^^'^hKmrnm-kMbt-tyKs: 

< sv L , mmmm v—s')vm.%=t-x y 

vtmni-'i xix'hhzb^mwib'fhm^2 2W& 

_[ffll33jjjbie±T«fiitcttin7t:«A»' A B smiz 
mtiiLx>'^hzbi:mmbi'm^2 2im<^ms^h 
y^w^ig^mJiS'^•y^^ 

mmm3 2] i immm b mmco-u b (omzmtti 
tz±m^^mmmbm.mmmi^i-imm Bsm 

izmmt. yy v^Xii'^ Vb^j:'>X^^hZb^^Wib 

■th'mm. 2 2%mcom%vy^-)i'm^nmw.'\-j h. 
m\ti)^hm.%mz^^ti:n^mL'm, immmmR 
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mmmmtxmL. z<7)m?:±T'^-)umx'm 

[000 1] 

%hy ^^)\^m'^^mzm-:i < m^Mmm, magneto-res 
istive)-b>-t5rfflV^/ifiK^hy:f;PS^S'S'y 

^mmizmi, 

[0002] 

im(r)mu i&^commmmw:<^»mmt^zti>^j: 

W S4fflc0-by-9-t{i, E:'vil^ffifii:(GMR, giant na 
gneto-resi stive 

mrr^tzMz. mss.hy^^jV'm-^ms^mKm. tunn 

el i ng magneto-resi sti ve)^:^{CS':^ < H^ffita-fe >"f 

[ 0 0 0 3 ] ism h y^^ii'm-^^m. 2tkmm.m 

A^mmis-kmrn/^x-m-^im^-tm'^. 

^mi}mmmstm<r>m.it(7)^j:i-nmzmtm 

vxf, m^hy^n-m-^nmbx^. 
[ 0 0 0 4 ] h y^^ium-^mmimm±coTSimm 
±m^^ii. w.mmm^mi3if.:m^x'hK) . ±u 

^m%hy^^)im^mmi:m^xmxi. mu(r>nM 
^mt. mmmm(r)m.m^miii'ri>zbX'm^m 

[ 0 0 0 5 ] h y^-ii'^'^mmimm-hmm 
mma. m-^MbmmizK^mm^tL, mm. 
i4Ji*'^>o^}^^A'^ Txm^izj: o X . mm<^m 
X'mit:mw<o^tETT^m^=i:~;<yvi}'mmi 

m±^iixii'o, m^m.\tmbmti6. ttz. mi 



<om^^-^ yhmm<7)miX'm\iifzmm^^T 
t'EiiEi ^x'h 0 , s i^iKi4S b Xiiti^ . ms&m 

S.X'^<om^^-)( y hmKWEPjD$ii^vvKffi-C'x 
[0006] m^mb LX . «^¥10-162327tW^$ 

[ 0 0 0 7 ] 06 tc^F Lfcism h y^^/um-^tmmMRW 
-y rsG 1 mwL±izm^itiT^mm 

102t . ^A- -y r«G 2 <OT<?)±g5«fiil04fc 

^ixxmmfit:^, hy^^)\^m-^mMw.m^t-t 
m^hy^^Mi^wmnt. @^««3io, 

>^^;l.Rsai320. ai±l^ettl330. Sl/«-S«360^ 

[00081 Tg?mSl02tCtf LTJB^§itl.llSai3 
lOti, TliB«S6102±{=i^-HS312S:*L, -g-cOi— H 

S316±(cjgB£$ix, *>o2SJ^-&$n/c rn^j o« 

mit^ixx\^h<nTm^w&mmbm^tit. n 

cogi^^®tta3i9co^^-^ y b {ix.T-KT y y 

[0009] «!*WT'»i, e*^iatt«330^m-®EK 

^bu, iK^tSrxT^T y ymmizw-mztirMz, 
X7KT u y/«®«><^l.T{am h y^^/Hg^«iicoii 

Btc51«iattfft4350S:fiix. , g *3SiKffii330 1 (Of?® 

mm^izx-^xm^mmcoms^^f^-^yhimm 
(oumzmm-ti. mnm.mfMzcoPicrff)Xo^xmm 
mimm^^&<^x\ h y^^/um^mmbmnmit 
mimmmth b h y^iuis-^^mfi^j:^ ^^mm 

L , .1 (Dmmimimmz^^- Itc^^tzMz-t y 

§lhy^^MS^«l*5«^Wtc}¥f)!l!L'5rv^J: 0 Cti 
<i><0^{CAl 203^Si02$feSi«370^ig(tT V ^1. , 

[00101 w\(7)mimb ix , io-25523i*<*) 
m<^mmzm.-ti. st. m^^mmco^^^i 

[00 1 1 1 

imm^ii 0 b-rmm] #MTio-i62327icifl 

Tfi^il^lo ^Abutted junctionSOU^ h y^^;Pg^-^ 
M'^-yHcO*^, iKSlhy:f-/P«^aJl300<7)ffiligC^ 
»«370S:^fc:friitUT?ilSlKttff«350S:i;i:^l). 16 

< =5: 1, i: mmm.mr-\m35o b s i3fiiatt)i33o 
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<'5rS, fi!-7T!»ra¥l0-l62327(cM^$ti|,ffljfC1i 
[ 0 0 1 2 ] , 1$m^lO-255231(C^S^$n.l. J: ^ 

i iKSItJiO o ^@S^lSttl<7);^2:x -/^ LT 
[00 1 3 3 ilT*)!., 

[0013] *5^B3f (i, ts!*^]T'«t*^o7t;g4^a 

hZtiZhh. 
[00 14] 

immm&mizm'thmiy-y^^mmmt. m 
mthy:^mmmtmt. ^(nms^^t-^yhiimu 

mmtmkmMKz^^fym^-thwmmm^ 

t, mmmm^m&ti'Sim.mnizii. af<>\,h, 
[ 0 0 1 5 ] i^c, m-(^m% h y^-n-^-^mmm^ 

m~<yimm.mbmLtmi^-^izX'ox^'^^Tx^ix 

tz'm^^m.mb. im^mmm^zmtimhy^- 
mm b . mm h y^^^imm bmi. 



-^yh^mmm^co^TTmmmtkmm^ 
aitfflfc^w-fs. ±im'mmmii2-^<r>^m&mb 
wmmizmttLmmti±mm.mff>9m^-ii 
yh^R^mm^^-^hRm.m-^m^i-?>. m 
^^mm<nm^=t-^ > hn. xr^^r y^^mb 

^yhtixr^^ryy^^^ffit^fi^cTjifii^Sr^-r. fiSlK 
mmm^m^-timimimizii, aj^iuh. aj<)Vh 

bm^-^bt^^^. tfzii-:}jH],hbmbJ^i-'J 

m^^-i^bi-^^^m^^i, 
[ 0 0 1 6 ] t/c. mE.(Dms^ h y^ji^nt^mm^ 
a. m-<omwsEmb, m^-(r>mst^mb^m 
-^izx-ox^u T^wM^^mmb. imMm. 
mizm-rimthy^^/mmmb. mmhy^^m 
mbrnthumm^b. m^mtmmbm-th 
^mmmmb. mmtmwibm-tmmmmi: 
^r-ts. mmmmmmii. i-^cnmmmb. m^mn. 
mmttimmm(om.%f:-^ y h iR^mm-^ 
^^^Rmmm^mb. iMmmmbmmthf^z 
cr)K^mm^^i-^. m^m&mff)ms!,^-^yh 
{i, j^T<r>jyvmmbm^ti\^^^''j:L. m.m\ 
mmcrm&^cr>m^=f:-^ y h {ixT'^r V y^^mm 
b'^ffcomir^j:^. ms»mmcnmmmimizim?e 

Co.CoFe^^, NiFeCo-^^COKiSlt^^^fflV^ 

f^-(omm&mbm-(r>Kmmmum^j:hy' 

{iPtMn. NiMn. PdMn, PdPtMn-^^^O^IJ-^^SrfflV^ 
m~<r>l^W&M^\t\rVto. FeHn, RhRufh, CrMnPt 

sst'j)!. 2':>mmmb-mmmmttifzK^ 
mitm'^mcr>i^h'oiz—^<^mmm\'^hzbi>x' 

[0017] m-com^hy^-Mi-^n^Tii, 2r><T) 
mtm^%b%m%mmjffm:^h^b\,z^^ 

UttStcxT'^r u yymmz^'i\\,z>^^ ttm^^h- 

bmhwmmm(mmmti^wRim.^mfz\ti^ 
'iyymm^z^'^\,z>Mrxm^^H-i.. ^mmm 

h fc - -y 'rivb mk^'jtb-^h ^lij|2:fflv\«.o{i. 
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[0018] ±Mco^m.immzRm.im^m^i^A. 

[0019] m-cotmhy ^-n^m-^mma. m-m 
^tmmmiizt^^it/i. mmizms.mmmiz2':><r) 

[0020] m^cnm. h mm 

LTv^i.. ztnim-(0Kmm.mimmmizjU7 

xmm^i iztizx-ox m.mmmm<7imM.'E -^y 

ttiitNiFe-^^. Co. CoFe^^. NiFeCo^^c^fCfiltt 

•^^ ffl V ^ cOii , m.itcr>-^m<A^^ ^ ^fzibi,z g 

m/m<,z^-z.hfu Txm<r)\^t t . mz</)Rmm^ 
mi}^mmm&irim.it.m^z^i h^u rxm^ 
<^mm^j:?> (ii^-fs) m^ti-&rz)bx'f>t. m 

-(OK^m&MUmnn. NlMn. PdMn, PdPtMn-^i^^CO 
mi-^^^m^K lgZOR^Ktt«lC{±IrMn. FeMn. Rh 
RuMn . CrMnPt-^^^CO^SIl)-^^ £ ffl U I, C0« f) #*^gf 

(r^T'o •y^ymmi:4-itkmmm^ offiv^yo ydf 
[002 1] ^^m<omMhy^-)um-^mmii. ±t« 

ffiTfi^*tl/c#« ^ |Sl-<0»Si§fill*lT-^^ LT^Ig-r 
y yf-LTt^AKHS^ieat/^Abutted junctionM 
[0022] 

MzjK<mmx'^ hL<r>x'$)htK tf^ieis&imoaj 

tm^tih:itt^j:'^XK^h. m^m^bLXii. t'co 
[0023] *%Bfl>f)^"5iffl§fLSf^^W=5rff?8f£«i*3cfc 

■f^h<^tcr)mi,zi^ijL<i,mmff)^ y^-^x-x 

2:i,'PA^JgS2S::frL-CA:^lfflfg2:g(tIRS. imS 
o t. L < i,im.coiiiljmmziii:fjtt Z t ■f}^t!iX'$> 



hmtmmmziMt. vtwrntmrnx-hhrnssii 

[0024] (1 ) $ij«^a 5 : '^t?8^t^&»aA'^•y 

L, SIC. '\'yK*»(^c7)7.f-^:>'N'-y^'fl^5:SttKI. 
tzl^cOT- ^ Atii:f}m 6 Sr^tf . 
[0025] ( 2 ) {5a$l|fflgS9 : 'v-y h'(5B$l)ffllft-t 

[0026] (3)^-^|l|ffllgS10:«ffi«<*<0's-y 

\'i,zm-hmm^j:»mm-th. mm. mm 
comi^mmt. ip^mmmr)^^. -^hi\>Mmm(r) 

T>f ;^^ScOJ11Mm35ri^A'7 M2tZ^'oX'm^it 

f^Sa^^-y FTtHtiJL m±) ^ y ¥8b ^^tl h 
tH4, fiSttSSE* (r-fX?') 13t*>-r*> 
t«fMi-tS*\ 45-f*»<OlSII?g?:«->T-e<0±S:f?±-rS 
J; -at, jlteT-A14i:;if^X3-^;U^-:J'(VCM)15i& 

fflv^T, as, T^x-^iD^m^^izmK. 

[0027] ±ieOct a {C. H 1 tc* LJttf #iaiisi^ 
m^mi. ft<iTt,ft^^:t«Ot'J>l.. Hue* 

[0028] ji^^'-^ y Kl^St/f^* LfflcomS^'v 

■y HgK$W-ri.S^MO?lf\^-y KtOffl3t^[12cOJi»f 

(ABS) 2-j^^-r?.f>:y)t37'yrtt±tf$<i. abs 

{4x7^7Uy/(cJ: 'Om&^WB (01 ) c7)«ffi*»^> 
raPiSSij^-ri., ^AffiL^-yHJi, ^-dj^^'yrlG 
1 bnz.^^ 7rlG 2raiCg^iix/iMR-fe>'1>-40$:* 

L, -eom-. mr=Jf^-s'r®Gi. G2t^-v-7U 

Yms\bm-i^-)VYms2^\>z^ttix\.^h. 

^y-^X'hh. 

[0029] »|!a^^'^-yF{43^;HCi:^SI 2 
^*L. -etl^>^)l I 1 1 I 3^\<zmtiX. tfz^co 

mm 11.13 tm-sffi/tp 1 bmzmmP2iz 
mttix^^i. mn^A- -yrc 3»4'e<7)m-fiSffi>T-p i 

bt^zmmnp 2cr,A Bsizmm ucm^^mmzm 

vy^^mmx-mm-t^. 

[0030] zcom^iim^)i^mf^(7)m^zm.imi^± 
<r>m hy-y9 imitti> . n±(r>mzii. ^m-rm 
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ii- K i: p 1 mm uzmx'h s . 

[003 1] ±l5L^cMRW4'vy K$:WtSii?l?t01i8 

[00 3 2] (HSfi^ll ) *^BSti. Hl't'iOfiltliL^ 
•y K 8 (Om&izm-th i>(OX'h 0.02 -y HO 

M R-t yt40t7)fti5 0 tc®^ h y^^>\^^'^^mzm':S< 

{cWri)tOT'J>l). 

[ 0 0 3 3 ] II 3 iZnklfzm.^ h y^^^Mg^SlM Rff 

^'^•y m, ^'^r'^/rmG^mm±.l,zmmLfzT3mm 

102 h . ^> •/ 7-1 G 2 <7)Tc7)±gS«Sl04 fc co^tc^l 

s . TSB«fisio2(im-i^-/w Hsi t mmt^ zthh 
[ 0 0 3 4 ] ffi^ b y^^m^mmm^i. H^ain 
[0035] Tunm.mzmLxm^^fi.h'^mi 

mi. TliE«Bil02±tCv-KJill25:WL, ^(Ox-K 

«114±tc:jgfig$ix. *>o3c«!^^$ii^ rggj 
KIM^r^-ri.. ceo rs^coj SSJSttWi. ^<r>m^ 

S|iS±$ixtt^l.«ot'Sl^KiettJill6t8^$ixl.. 

[0036] ^crimmmmt. mui^ri^xim^^tzx 

$ A, § ti^v ^ J; ^ i.zn~<7y%?mmHximth . ^ 

[ 0 0 3 7 ] V- H1112tC{il-7(niD)TamiM^ TtJi, 
TWmjmt^hMX l-7(niD)Ta/l-5(nm)NiFe^^ai 
mttz\i. l~7(nii)Ta/l-7 (nB)NiFeCr^^SJil^, t 

tz{i l-7(niii)Ta/l--7 (niii)NiCr-^^«lllSrffll,^|>C: 

t;!)<T'#i>, z.fih<nmw-m.\i. ±.{zm^^ixhmm. 
n^+'ir^^j:^^ § mm-hfzMzmEit^tix\,^h. 

[0 0 38] tfz. KmSL^mmt LXH. 7~20nin 
cOPtMn-^ifel t yttilO— 30 (nm) CONi Mn ^ i<:(iPdPtMn-& 
^ fzii . 5~13(nin) <0I rHn-g-^SI: fflV ^ i: t^X' 

[0039] ll^3Sifi^14flSrll^-ri.*)0^«tt. ^ 



(7:iMnm^<nm.um.w-tim\ ^m^x \^t^^o j^ij^hn 

7-20(nin) WtMn-^^ii5rfflV->|)C7)*>'St 

[004 0] tfz. wiMmmnet txa. i~3(n 

m) CbM^ {il-3 (nm) CoFe^^« . 3> V ^UaS^jiK 
i:L-Cl~5(nm) Co/0.6~1.0(nin) Ru/ 1— 5(nm) Cc^m 
mtfzm~~5(m) CoFe/0.6M.0(nm) Ru/ l-5(niii) Co 

i:mKLx^^h. m^mtmmsi<^mmti^mmit 

^m^mmit:^^t^thrzMzwimmmim 
^<nmmimM^^<tiz burnt tsioTii^ 
m.mmmmm.mt i . m^mt^ ztizx-> 
X 2 oio^fisttiioKm^-;^ y h mim l < -ri. to 
i)mti\'\ mmmizmm^m^^m^. mm 

[004 1 ] ffe^hy:7-/KiMH20{iT;!^S-'>AiE 
it Uzm^h^j: 0 -?■ «iO. 5~2ninAJ J: V ^ . f^^ati 

r;P5-«>A$r;^>'f y^'yy/ffiTifv\ mmmm'^ 

[0042] gi?^iSttiil30{±^]ae«15fA>^.^r 0 , 

T-cmsEiiT-ibi.. aA5SjaEttii3ot{±, i^hv 

:T^;U^S«140{2Coi 7t{iCoFe5r^g4$ iirtO. 5~ 2 (nm) 
CoFe /I— 7(niD)NiFe. 0.5— 2 (nm) Co /l~7(nni)NiF 
l~3nmCoFe, l~3nin CbNiFeS:fflV^I)vIi:*«fg'l><, 

[0043] zzx't&mhy^^jmmm^zcotfziico 
Feiimticr>iism&m.'it^±^<thrzibxh 

[0044] ummm\3Mym.^-}i y mxr 

'^r u yymm^zT^x'h ?> ^ t l < , :i<r)fz»> 

tc, S*^KttJll30±lc^fJStt^«ll40^|?Sg^$-ti:. 

c:<o«e»«Jii40(rR«LT. mmmm\^m» 

isoco^wsa^^iistciK us*5$ffiitai3o<7)S55\ 

mrnvMuoim^-r^nmii. cu. au. as. 
zti(><r>'^^mm\'^i>zttiix'^ . i<7)mmii.&m 

{iailESiJffllJl*>'IHiStt^«®^:n- UTaM rxia*S:J> 

[0045] mmmm^i. ^m.^i52b . saisttai 
52i,zmixRmfm.t&^mmb. Rmm-kmm 

izmmLx^m.m\5s^t-t^, mmm^mmi 

l^-ri> 2o<05filS1±«152t^JKttll56(7)K^^-^ 



Patent provided by Sughrue Mion, PLUG • http://www.&ughrue.com 



(23) B2 002-2501 3 (P2 0 0 2-2QA) 



i'^mzi:'^x^^^mm<7im.mmm^'^o. -oji. 
(1) m.mt^mz± timmm mmmm t n 
mmm^m^■tllt^zx o si^iSttJitxr^ 

m^-m.mm^zthi^^Th'o . 4— oji. (2)# 

f\Fmtt:ii:f]yyi^\^-)V'mm^mizx r,x ^mmt 
mi,zx7KT>j y^mmiz^mz^u rxm^^^^i. 
Qmmmm-m.mmizthmx'$)h. 
[0046] {\)<rmkimmjambmmmi56<o 

m^^-j(yha)±^^izmmh. mhmmmi^ 
i^ztx-m^mmi^z^-ii^urxm^mm 
izt^K'^h, ^mmmz^i^^UTxmm 

i om^mmi^z^ii^^^ rxm^imti ; t 
t\ m3co^^^m.mx'^i)-htEt^j:^. u->x. 

(Dt (2) 05S*S-ffilft$-li-5rv>^cJ6tcJi. 2o(03Sa 

ttJico 3 *> a *3$mtt)itto^ESttiii52c7)am^-^ 

g43Sia[ttiiio^ffittii52<o)iff^t9-:fr 

[0047] m.mmmmimmzm.m^±t-f, 

*> 2. i t *^'s^ L < , «»o . mmm^m^^TX' 
^cr,mM.'t-}<y hi)mmL^j:^'^zt{>'mx'$>i . 
%^-^yhmWii^^^f^i^iziimijmi^ ittM 

9^m.:h) ii-'^^^^zbij^^^RX'hi. m.&mmmi,z 
m(r>m&mim^^xmijm.^i:k^<i-h^'^, 

mf^fzthi>z. mmmmt ixm^^j:^\ tr^mz. 

m^mmM^^^ \'^fzi^m^m^x'^^izmm't^ t 
v^drninA***'?, ztittz. wmmmti-xm^ti: 

ic. ^w^x'^mmmm^z'^mmmm^^h. «its 
mi'M^£< 1 1> 2 rxmmmb , z.timm/&m^zW: 



3'l-a5a[*tcitLTlKmiHl!iSL«<^^, BP*>. ilBflfil 

mm:mth ^ 1 J: O ( t tz 
{i. =5:1.. ±ie«@^B££OM34 

mmm^mi^z^th-mm^^^LX'h^ <ts:h<^x' 
•mi.zmtxwm-h'imti'^hh. iMmmmmzm^^ 

r u i^xmm.<^m\tti^±%^^nmtiW\^t.z-^^^ 
mi^tfzimmj]iiim) A/m a±.x\ ^xt-^ji^x 

=5:ttl^t LTti, 3^'C/ph-^^ig|(fiya:>]*i*<J4000 
Vb). 3A>h-^-A'-:>-x''>A-^lig (ftfi8:'l8000~ 

16000 Vm) , Jb.i)V^(ia>'s';l^b-:::-y^;l/-|ll-&^^ 
((RK:'116000~48000 Vm) $rfflV^^Ct*>'T'§l). t 

5Siitaif»v^g. m^^9[-m&mzMLx t> 7 x u«Jif* 

t =5: -5 T*irt ^ i^^i^^hSSK^t^i^ L T Lit 

meO kVm liLhTi^ie^T'S)!.. m^t LTfi, Ru. I 
r. Rh$-fflV^|,C:tA5t't^. ffSl.OnmlillTt'KKattife 
^5r4t. aiiLV^|gW(i0.5*»<i>1.0nmfJ>S. ili^w, 

[0049] ±^(r)mim'mmnn-:><m(mmt 

iocr)s:?siatt^^i-c'ffli£Lrv^^A\ 2-yai.com 
^cmm^m tzti(>comi,zmt ti/z^^mw^-^m 

[0050] m5im%T^x^ vy^y'cTymimf^ 
mzmm i delist:* uzmfs. h y^^nn^-^mmmw^ 
vcnmmmmx'h'o . n±^-y Hc^^f^srSiBB-r 
ttzibeo■^mLfzms^ h y^^n^m^nMidocn'mm 

h7-y:7*^, ^Epi82{2^$fi;t:fi-|6]t{KlfhSr|&^-rS 

sm'r—}'i^i-h^oizmi}'tix\'>h. m^mw§ 

mi. Ji7<7 0 yyms(mi,zm.n'r^ oiz, *^ 

ffi^m^mt&'^m.mzj:m^^fih. sissattiis 
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i/mt. Wffix.yi;i92i:. 2fflc?)W=5rlfflffix-/v'19 

uzmmmwm\^2t, mi'mm^zm^-thw. 

[005 1] «ejttll52at/fl56(7)BS^t-^ y b {ix 

{zi.^m^[zi^hmmm^^mimm<rymmmm 
196 1 L a 4aiiai4«E^*-^ yvi. 

[00 52] tfz. tmmnmmiimLx^thR 

K K Yffl5f^ffl&t/7r^yi^'t-^l^ffl5f^ffltia*46» 
tt«t3^EPl 3 2:fr|6)«0''NM r;^ai*5r4i.g*«Ktt 

m(rm.%'t-y<' y V ■k^mym'/sw.zwmmth, 
[0053] mx%mMfY^%%mmt-h. Rssatt 

1114,0^^18141116. h y^^/l^lKttll20, 

^wmm. wm\mmm):.mihxMti^ti 

BSUcltJ)!.) , ±gB«li«104S:atT!liTVK. 

V y^-)vmMmi^^h v y%Mgw<t. v y 
ii-)vwmmi\,zwmh'm&mm.mmt sissistt 
ii3oc7)ia^^-^yhtc7)fflj^fts<oiiis-c-s>5, le 
m-^t^<o(r,wmi i *5$i8ttii30(oiimt-^ y 
hco:^ri6]f'^<o5^Ept-S^$ii'l' J: ^ tc:trifi]i32*^<5>{i 
fi.&iotcEllE^H+S. CiWcJiO. ll^^Kttlll6 
t ai3$fiS141i30(Ofi5Si^:-;< y h«offi*f:^iti]*<^lb 
\..m.%<\- y^-^)v^'mm<nm^\^^^^ h . jatnss 

[0054] ( nift^ij 2 ) i^9m^\i%<rmmk'm 
itzmThn. m^'>x^'^hM.mti%(omiiz^^tit:ii<7) 

(^m^\HX'hi. 

[ 0 0 5 5 ] 114 i.z^^ifzm.% h y^^)um-^mn±^-y 
^^'■vrMGimu±i>zm^LfzT^^m 
y 7'IG 2 <r>T<r>±^mmoA b cr>mizmM $ 

ixmfiL^tifzms(.\'y^->im^m^i^2oo^:^-th, t 

[ 0 0 5 6 ] ^ b y^^;l-tg-^«l200{S, lllE0)fflil2 

50, wm.mmM24o. ia^ai2io. ja^hy^^^nts 



®220Sy S *3Silittl230$:*-r I. . 

1250{i, Tg51;fiil02±tCx-H 12121: WL. -fcOi^ 
- h'l±t^»141252Sr* L , -?-<^^iKttl252l±lC 
R3iKe^-&1254*S:*L, f <7)RKIKttfe-&l±(c 

®fiBitti256^w-fi.. m.mmmm2^±i>zii. imm 

«l240^Wt, #mtt#«1240±{C{ill$«l210Sr 
#t i.. Il««1210ti. R3i®ttl214tR5lfiattltC 
«t#Sftl!-r^iI^«K1tl216*>^>=5:S, ia«5Siffli1tl2 

16{i, ^com.^'t-:^ y l-*^ac7)eHT'6PJP Litfl# 
c^ff ffiTT'HIK^ Kit $ V coT'H^^Kttl t «^ 

^(7)Si^^ia[tti2i6w^^-;< yhJixr 

-'^r 'J y ^^WCJi{31i3c-t S J: 0 Ctf tt ^>n. 

^3tiattl216±C<±ffiiihy^^;H«S1220Sr*L, ^ 
^ h y ^^/H5Sl220±t{J a43Sjfflittl230S-*-ri. . 

s4«iiffii±f::{iffiai26o$-*-fi.. ^mmmw 

• vU^I,zm.% h y :^^;P«^mi200*^S«$rSftl.cO$r 

T', -?-<oia§5*-^yh*^'xT'<.ruy^'^H (02# 
m) i,z^niz\^i-f(>ti m4<7)23om'^<r>^w^\^) . 

ll^5Sic8ttl216«;oia^^-;< y hiO:fiii6] tl5a'E^t■ 
[0058] ^<?)«l«jtti. t^t^i^r/fX?:m\<^fzX 
$ ^>$^:OJ: 3 tc|5l-coStSiS«lrtt'fi£li-r?>. K« 

mmi^i> miz^ tnm.mx-n o . mmmmm 

mi^:f}^(^l^ltXit-:kmzii^(,^^j:^\ 
[ 0 0 5 9 ] j^- h'1212t{il~7(niii)Ta#1^2:fflC^ 

fctt'^S, v-H!K{±±tJglfi$ixS®IZ$iP1250 

coiEisiu^^iffliL. mmmmimm?>^mmm(D 
je«$*is^jiiti2i4at^ia^3iai4i2i6<?)is,aie 

So 

[0060] fiaK$i)fflll250(i. 5Siattl252i: , ^JKtt 
1252tl^-rSR3SillttlS^1254t. R3S?attfe^l 

254tci?!itg-ri.^Mi4i256^*ti.: mmMi tnu. 
Rmm3^'^m25imm-ti> 2oo3$iaiti252syf25 
6<7)?K^^-^ y b ^R^mzt^^t?>m^ sr^r-r & , 

^KE$l|^31250{i , a 43$E5ttl230cOlKm^: y h 2: 

xT^T'jy^^^ffit3W(c-ri.i!i#$r*-ri.. ap^, 
114 tf0252&i>'2564'co^^Ent^-r J: 3 tc, y 

h{ii:v>fcR¥fffl!)i!t«:WU. 5giSttl252t5^iaitt«2 
56<7)fi^t-^yhW:*c#$a±ll^t,d{tTi3'5, « 

m>mm250h-i')i't Lx\imsii>zmmi^tzti,z 
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6«JSI?^S:^^t S ^ tc J: -5 TiSSt S ^ t 

[006 1 ] 9t<r>mtmm. ^mmnrnmiimm 

hnmt. Cu, Au. {^tfz\i.. .IfL'^CO-^KSrffllrM) 

ttz\ii[wy'j\:'-m-mm\,zx mmmmM^ 

(*iK^]8000~16000 Vm ) ^/cfi^^'-^/Uh-- 
•yir/l.-^-&^ (fliHK:^16000~48000 Vn) 

10 0 6 2] R3Siitt*£-^ii254Wi, Ru. Ir, R 

MS LV^KWi0.5*^^>1.0nniT'*-&. 
[0063] C:c75miii5K$lJfi*ii$r20C7)^li1tlt 

m(n^mmb zti(>comizmtixfcKmm.^m-^mi 
[0064] R^m.m2ut LTfi, ^comimt^ 

7~20noi«PtMn-^^Si;t{ilO~30 (nin)(?)NiMn. P 
dMn, PdPtMn^^lifcfi, 5M3(nm)<7)IrMn^^Ji2:ffl 

Stt, li<Ojim#^<0^*»'oti7-20(niD)(OPtMn-&^« 

[006 5] [a^?gIKttS216i: LT(±, l~3(niB)Co^ 

l~5(nin) Co/0.6~1.0(nm) Ru/ l-5(niii) CoStJgMtJt 
(±l~5(nin) CoFe/0.6~1.0(nm) Ru/ l~5(nin) CoFeSl 

[00661 mimmmizmmmmi i>-h\>^h^-^. 

Rul(iBliS-ri> 2o<7)3SKttli7)E^^:-^ y h $ri:«.^ 
{cRW:ft-l*){C[S]{ti.il#lr^7t-ii-|.7t:i^)(c>lcoKJf SrSI 

Samt-^ y h S:ABWtT^r|6l*>4.<ittS4fl^«om 

-ri. .1 1 Lw^nx mmmmmmmm 
ti. mi:wm-thzbizX'oX2':><7mm.^(^u 

mzm^^^m.^mumtm-\i:m^^&^. mm. 



^<r)fmmi5!MamTi,zticr>timt u\ 

10 0 67 ]imh y ^^;i^KS«i40(iT;i'S-'^' AS 
r;U5-'>A$rXyN--y y/m^i^ib^^x f^L. n 

-mmmmm^--y hx'^m^m^'^tfzii. m 
my 'j^tDur^x-mitLxm-ti . 
[0068] m^mm23oimmmm*'(>^^ o , 

S^mm^Siziim^ h y ^-/H^SHiI*»^>0. 5- 2 (n 
in)CoFe /1~7 (nm)NiFe, 0.5—2 (nm)Co /I— 7(niD)NiF 
e/tfzii.. l~3nBCoFeS:fflV^|iCt/()^'f#l., ZZX-^ 

m h y^^)m^mmi,zcotfziico?ei:mE:n<^iim^ 
[006 91 {mmm3)m7iZ7T:Uzm.hy:^)\^ni 

L7tTgl51;ffil02i: . ^-v -y TSG 2£7)TeO±gS«Sil04 

t coStc«« $ ixfzm^Wzm.^ h y 
500S:W-rS. TSP«ffil02<ill-v-;WKSlki5ffl-ri. 

zbhhh. ±^nmmiim-i^-)i'}^s2bmmtt 
[0070] m^hy^^im-^mm^Mii. nmm 1 1 

[007 1 ] ;co«m h y^-Mg-^OT500fi:. 5t«^ 
Sfi^Ji:|ai«Ar;>yxSrffl>'^itxyN--y ^J' U y^ffi•C^IV^, # 

[007 2] 07(3) {c||*feffl|cOlAi:'55:^^t. i'-H 
1512, R3Siattl514, il^3fimtt«516, ^by^. 
;Higii520, gi^iattii530St^#NKtt^mi540t 
«i. ^»1 t|Bltffi)a5:fflV>|,, 

[0073] *|IMW*»'ltifiW 1 tM=5r2.<0{i. 

Wit;:. Kwmimtmh'ox\^hW:Jsmwm 

Iffflv^T v^Stt^^fflV^I, C b ifX'% h!^Xhh , 
[0074] mm 1 Tii. (l)mK3iiJSPJil50*<mM<O 

{c-ri,/ci6t 2o<o5Siatt«i52t mm-nm&^^h 

\,^xoiz-r?>fzMz. m.itmco:!'^^^^y^mm\'^fz. 
z(r)tzi^iz. af^ii^h-m^^mmmtmiooo a/ 

000 A/m) , J)S^^I±a>'N'/Uh---y'>-;l'-^-&^M 
(ffia:/jl6000~48000 A/m) 'Srk'OiiSSISttfl^^ 
5S?lttili:{iP=5rSW^^fflvM,j£:^*iJ)07t. bZb 

^mmmxM. wz^zmm.^^^mi. ms. 
mmmimm-mm.m5%iz^<^ rxufn^-it 

zbizx^ xmmmmM<^m.'^-^ y vim^tt, 
z<Dtiimm.mizm^^imMim^m^m5i6'^^ 
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izxnx mmmmrnHzmm^^ t ^ ^ t < . s 
coo 7 5] 2-y</)mmitm5ut58Q^m'tim. 

580{iiSIZ$iJffl5rffllS-ri.5SJSttJi556{C*^L-CX 

■th. mtL<iim^^m.^mizmm-tiKm&itm5i 
ayirymmx^^<-ri. 5u<omm^mzii. p 

tMn, NiMn, PdMn, PdRtMn-^^^SMlJ-^^SiOya v ^ 
Mnc7)a^LV^^Jf{i-eixm7--20niii, 10—30 (nin)t' 

[0076] --^^ 580c7)R^lKttllC{i> IrMn. FeMn. 

7"OvJfy/?gg{i200°COTT'J)l), tTt, CrMnPt-^ 

hm-, \m^z\t'!k\^ir^-j^yyim.^H-x.hWMi^ 
[0077] 2o<r>mm!&.m<^^-i.hf^A rx-nm: 

mhWi!m^zH-x.h \z-\m^t ^(nmm: 

saoi^S^^^N'-f T;^«lH$-B!|^l.5Snatttii{c4;tl. 

rxii^$rSL$:5rV^ae?T-lT3. 7tt;t{f, 514mMn 
580tIrMnS:fflV^|.^^, S%]«Of«!lfflS:240'C 
tU:T-ffV\ 2ini@c7)S(i5!ia$r200'COTtlTa. 

(0078] imm\msi>mkmi (wt^-r. ^co 

[00 7 9] (l)3HaitJl«g|5t:ttl.ffi 
t J: •) iA3iKttS{3-^i.&^NM Txm#fc (2)^^18 

s^^tdti!vyi^\^-)vm.'(mzi.->x^^m&!m 



[0080] ( ii)i«fi]4 ) 08 tcn^ Uzms. V y^-M^ 
^«JiMRs^A..y Y\t. -y rmo 1 mm±.izm& 

L7tTa5«ffil02t . 4f A- -y rSG 2 OT<^±a5mflgl04 

[0081] ClOil^^^ ^7-101, G2iiT^mX'hl. 
C 0 0 8 2 IffltSl h y ^>;P«^«J1400{i. llSfieil 2 1 

0. *esh>':t^/n^«ii42o, s4^attJi43o, »ii«4 

60&*-r&, i/-K«412. ^N8tt««S440. SSSiS 
410, ^hy^^;H^SS420, ai5SlSttii430Rt^« 

[0083] mmm2 tp^scow. jKK$ij»«t. k 

5s®ttittT, mmmm'^smmmx-m^^x 
\,^^m-i^m^^^zti)K'^^j^x'hi>. 
[0084] ^mmmii.2oa)mm&mi^t^,<^ 
t/^er>mm¥mmm strntx-h^. Aum^ms.^ 
mi,ztiLx:i^T<vyymmtm^i}mz. 4mmm 
mm^m&-ti^m.'&mA%i,zMLxx.T<70 y^m. 

(offlis^n^-ti. fz^^z 2 -ocomm&MAubAmim 

tct'f^-y^y'/m.^^t^. Sit<{i[1^5SMtt 

^tei5!!3<7)514i:|BH:W4$'fflV\ 480<OS:^fiitt 
IWJUIfifiaj 3 C7)580 1 PI t«*^SrfflV^I. C t 

[ 0 0 8 5 ] 2ocOR?$lKtt«c04;t.S^NM TX:^I6]$: 

tif 0 -iimii^h 0 , nsfefij 3bm tmx-'^x a . 
[0 08 61 (mim5)^^^\zi.hm>vyA^)vm 

m\,zmLx\^hmmM§mm<m^^'/ vbLxm\^ 
hzbf.zx -yx^m^i-m^m-fh . 

[0087] I19{±, IIB®5\ieil«#:i:*^B^t J: S 
iS^by^>;Wt^«JlSlKM's-yHcom$:^K-r, ^-y 
F«ixr-'<T U y/^ffi ( A B S ) $:J^^-r-S.;^^i6t 
7-yrtt±(f?ix. ABStixT^ruy^tcJ;*)^^ 
JSE«s70<^|gffl*>^>igiiS:*tlt-ri.. S^^ vKti, K 

%vy^^)vm^'^mi^L. ms^vy^)vm'knm\tm 

-=y-)VYms 1 i:SgZi^-;l^KlS2^(cjS^^iiTV» 

I.. )S^hy^^;u«^aiiWiiiifeMi~liJSfl^4TiB 
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^Wzmsi,hy^^ju^^mmioo, 200. 300. 4oo*^'ffl 

1 3$r^iL, ^tii^mimi It I s^zmtii. ttz 
^ffimkm 11.13 c.m-M>VP 1 tiSMW 
izmitix\,^^. m^s,^<nmzi,i. fi^«s*«3^/i. 

ieii^(*:{ifeiiiS{l:)i70i:«iKttii72*»'i> 
^ro. mm^mmtmmioxi^t^mizmmt^j:^ 

TfeO, «*ieiiiJi<r)ii8^t7lSrj«{*ffltc«StCi8'fk-f 

-^xmmpuzm^. mm>mmmPAizit<xmmmm 

■tS. S4«7)|^ti, igiE-ri.ieilil'fl:71{iTO4$r»4 

m^mmmiz&m^it^iizt. z^mmmihy:^ 
ii^m-^mmmrnhnss^^miii-thztiz^ oei 

10 0 881 mn{a)Uimmim^titimit^n^i 

imx'hn. m^(r)m^9Stmx'imt^j:^^imx'h 

F ^m^Mmzx^-th zti,zi-ox{b)<7)Xd Kcmm&) 
m'>fifzmmz^t^ix\^mmt txm . 
[0089] ( mmm e ) a^ff^rnxu .mM.hy a^)v 

hi)^, ^^^■r"t^,ABSffitsti5$-^tl.*^^i^<, ab 

<rm.z-m^wm'fhmm.m^hti:hyy-/-!'x:^^ 
Ymmth^i^x'^^, mmz-m^^-t. m^vy 

fcO, f&Stm^hy^^l\^m^ma(0mi>Z7^'yf'X:ff 
KFGDS-|e»t*. 75-y^'X;<r-f HtiB^hy^/U 

(530) t^mtt#m«140(150) i:iaE$lJfflll50(560) t 

;ntMi t m&^mm tztit mth^-<omm& 
ifhh:iti)^hyy-v^y^:^'^ Yiiimmm^ixx a 0 

h' t LT^ttl. C: i: t T§ , fM«0%&7 7 7 9 

xa^ Yff)W^^n^mm.mi^*)W<^hzt\,zii^ 

XmM<^m^Ti.^%mmii'Zti,X'^h. ttzyy 
"I'^y.fiA Y<mM<n%\^^mm^}LVfhfz)h\zm\^ 
£7) (c ) \.z^<tl 0 ICXT'^.T U y ^«BTi|g*^'«i5< , 

xr^TU yywmi^t>mxh\z-)fixm^iik<tiihm 

100 90] yy y^y^i}^ h'SrfflV^I.*!^. -fe^-tK 



^mmmmmz^ o m=?-wm±^zmm-th JAx<r> 

(009 13 

<rm.zwmx-^yYA •y^Ltzff.mpEi^^m.Ltz^ 

[ 0 0 9 2 ] tfvi. 2|s:^Bj{iiS?ggie^®^bttf8<0S4 

[03 ) *||Hgo||]|t0IIUcJ:sai^h>'^-/l'^«» 

[ 04 ] *5&HB<Olllifi0i| 2 J; I. fil^ h y ^wWS^S® 
M Rill's >y h'<OBrffia. 

[05 ] *^Bfl<7)iisgffii 1 \zi.hms^vy^-^)\>'^'^W^ 
[06 ] whimm, V y^iv^^mm^^'^ vmrn 
mi ] ^^m<r)mmm3izxi>m^hy^^)i'm^mm 

M Rill's -y KCOBirffiS. 

[08] :^^m(omi&m4izi:im^hy^^/i'nt^nm 
[09] *^aflcoiisfi«?ii 5 mi, mmmM<im^ -y h 

[010] *^C0|ISS<W6 tgll yyy 97^iJ^ H 

[011] mmmsi.wmkm^\.tzt%<n>mm 
100. 200. 300. 400. m-^i.vyA-A'^-^nm. 102 

-TSBm. 104-±g51;Si> 110. 210. 310. 410. 510 
•••H^®. 112. 212. 312. 412. Sl^-i'-h'S, 11 
4. 214. 316, 414.514-RKlcgttfl, 116. 216, 319. 4 
16. 516-llS^iStta, 120. 220. 320, 420. 520- -Jg 
^VyA-lVWrn^. 130, 230. 330, 430. 530-i*» 
140 . 240 . 440 . 540-^NiK1t^«l, 150, 250, 
350. 450, 550"-llE©)OT. 152 . 252 . 452 , 552-^ 
Wm, 154 . 254 . 454 . 554-- R3SiStt^-^a, 156. 
256. 456. ^-Wmm. 160. 260. 360. 460. 560- 

mm. ^v-'m-^^-jrm. g2-isz^+ yri, g3 
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jivm. pi- m-mm^. P2-mz.mM^. ai. il2. 
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